
General

Title
Pneumonia mortality: percentage of in-hospital deaths per 1,000 discharges with pneumonia as a
principal diagnosis for patients ages 18 years and older.

Source(s)

AHRQ QI research version 5.0. Inpatient quality indicator 20 technical specifications: pneumonia
mortality rate. Rockville (MD): Agency for Healthcare Research and Quality (AHRQ); 2015 Mar. 2 p.

National Quality Forum measure information: pneumonia mortality rate (IQI #20). Washington (DC):
National Quality Forum (NQF); 2014 Jul 1. 12 p.

Measure Domain

Primary Measure Domain
Clinical Quality Measures: Outcome

Secondary Measure Domain
Does not apply to this measure

Brief Abstract

Description
This measure is used to assess the percentage of in-hospital deaths per 1,000 discharges with
pneumonia as a principal diagnosis for patients ages 18 years and older.

Rationale
Pneumonia is an important and common reason for hospitalization for which process measures have been
established. In addition, inpatient mortality may supplement current 30-day mortality measures to
provide a more complete picture of pneumonia related mortality.

This is an outcome measure, and the process-and-outcome link relates to the site-of-care decisions,
diagnostic testing and antibiotic treatment, including the time-to-first dose, intravenous-to-oral therapy,



and duration of antibiotic therapy (Mandell et al., 2007). Non-adherence to guidelines has been found to
be associated with a higher risk of mortality in patients with severe community acquired pneumonia
(Menendez et al., 2002), and there are significant barriers to the optimal adherence to guidelines
(Schouten et al., 2007). One important process of care is the choice of antibiotics. Some studies report an
association between choice of antibiotics and outcomes for patients hospitalized with community acquired
pneumonia (Gleason et al., 1999; Mortensen et al., 2006), although other studies find similar outcomes
in alternative approaches (Mortensen et al., 2006; Mills, Oehley, & Arrol, 2005). Another important
process of care is the timely administration of any antibiotic to the patient presenting to the hospital
with community-acquired pneumonia. Several studies demonstrate an association between the timely
delivery of antibiotics and improved outcomes (Barlow et al., 2007; Hsu et al., 2010; Houck et al., 2004;
Huang, Hooper, & Marrie, 2006). The association between timely administration and improved outcomes
either suggests directly causality, or a correlation with a related, less than optimal, process of care.
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Primary Health Components
Pneumonia; death

Denominator Description
Discharges, for patients ages 18 years and older, with a principal International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis code for pneumonia (see the related
"Denominator Inclusions/Exclusions" field)

Numerator Description
Number of deaths (DISP=20) among cases meeting the inclusion and exclusion rules for the denominator

Evidence Supporting the Measure

Type of Evidence Supporting the Criterion of Quality for the Measure
A clinical practice guideline or other peer-reviewed synthesis of the clinical research evidence

A systematic review of the clinical research literature (e.g., Cochrane Review)

One or more research studies published in a National Library of Medicine (NLM) indexed, peer-reviewed
journal

Additional Information Supporting Need for the Measure
In the 2008 Healthcare Cost and Utilization Project (HCUP) State Inpatient Data (SID), there were
866,218 hospital discharges with a principal diagnosis of pneumonia and 36,567 in-hospital deaths, for a
rate of 42.2 deaths per 1,000 discharges. Pneumonia, along with influenza, is the eighth leading cause of
death in the United States according to the 2007 National Vital Statistics Report (Heron, 2011). Even
patients that recover clinically from an episode of pneumonia remain at higher risk for all-cause mortality
and cardiovascular mortality (Yende et al., 2011).

Evidence for Additional Information Supporting Need for the Measure
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Extent of Measure Testing
Reliability Testing

Data/Sample. Includes approximately 30 million adult discharges for 4,000 hospitals ("Healthcare Cost
and Utilization Project [HCUP] State Inpatient Databases [SID]," 2008).

Analytic Method. The signal to noise ratio is the ratio of the between hospital variance (signal) to the
within hospital variance (noise). The formula is signal / (signal + noise). The ratio itself is only a
diagnostic for the degree of variance in the risk-adjusted rate systematically associated with the provider.
Therefore, what matters is the magnitude of the variance in the "smoothed" rate (that is, the variance in
the risk-adjusted rate after the application of the univariate shrinkage estimator based on the signal
ratio).

Testing Results. What the data demonstrate is systematic variation in the provider level rate of 19.1 to
58.6 per 1,000 from the 5th to 95th percentile respectively after a signal ratio of 0.694 is applied as the
shrinkage estimator (that is, after accounting for variation due to random factors).

Validity Testing

Data/Sample.

Includes approximately 30 million adult discharges for 4,000 hospitals ("HCUP SID," 2008).
California ("HCUP SID," 2005).
Agency for Healthcare Research and Quality (AHRQ), Center for Delivery, Organization, and Markets,
Healthcare Cost and Utilization Project, Nationwide Inpatient Sample and AHRQ Quality Indicators,
modified version of 4.1.

Analytic Method. Validity testing focused on construct validity in three respects. First, whether
performance on the pneumonia mortality measure was correlated with performance on related measures
of mortality for selected conditions. Second, whether performance on the in-patient pneumonia measures
was related to performance on the 30-day measure. Third, data on mortality trends is also presented.

Testing Results. The correlation between the hospital-level pneumonia risk-adjusted mortality rate and
the related mortality measures for selected conditions are as follows: 0.3485 (acute myocardial infarction
[AMI]); 0.4546 (congestive heart failure [CHF]); 0.3476 (stroke); 0.2873 (gastrointestinal [GI]
hemorrhage); 0.2286 (hip fracture).

Using hospital discharge data linked to death records, of all deaths among pneumonia patients that
occurred within 30-days of discharge, 52.2% were in-hospital before 30-days, 4.4% were in-hospital
after 30-days, 40.1% were out-of-hospital, and 3.3% were transfers to other acute care hospitals.
The correlation in hospital-level rates was 0.755.
Refer to the original measure documentation for risk-adjusted rates deaths per 1,000 hospital
admissions by year.

Refer to the original measure documentation for additional measure testing information.

Evidence for Extent of Measure Testing

Healthcare Cost and Utilization Project (HCUP) State Inpatient Databases (SID). Rockville (MD):
Agency for Health Research and Quality (AHRQ); 2005. 

Healthcare Cost and Utilization Project (HCUP) State Inpatient Databases (SID). Rockville (MD):
Agency for Health Research and Quality (AHRQ); 2008. 

National Quality Forum measure information: pneumonia mortality rate (IQI #20). Washington (DC):



National Quality Forum (NQF); 2014 Jul 1. 12 p.

State of Use of the Measure

State of Use
Current routine use

Current Use
not defined yet

Application of the Measure in its Current Use

Measurement Setting
Hospital Inpatient

Professionals Involved in Delivery of Health Services
not defined yet

Least Aggregated Level of Services Delivery Addressed
Single Health Care Delivery or Public Health Organizations

Statement of Acceptable Minimum Sample Size
Does not apply to this measure

Target Population Age
Age greater than or equal to 18 years

Target Population Gender
Either male or female

National Strategy for Quality Improvement in Health
Care

National Quality Strategy Aim
Better Care



National Quality Strategy Priority
Making Care Safer
Prevention and Treatment of Leading Causes of Mortality

Institute of Medicine (IOM) National Health Care Quality
Report Categories

IOM Care Need
Getting Better

IOM Domain
Effectiveness

Safety

Data Collection for the Measure

Case Finding Period
The time window can be determined by user, but is generally a calendar year.

Note: The volume-outcome relationship is based on volume over a one-year time period.

Denominator Sampling Frame
Patients associated with provider

Denominator (Index) Event or Characteristic
Clinical Condition

Institutionalization

Patient/Individual (Consumer) Characteristic

Denominator Time Window
not defined yet

Denominator Inclusions/Exclusions
Inclusions
Discharges, for patients ages 18 years and older, with a principal International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis code for pneumonia

Note: Refer to the original measure documentation for ICD-9-CM codes.



Exclusions
Exclude cases:

Transferring to another short-term hospital (DISP=2)
Major Diagnostic Categories (MDC) 14 (pregnancy, childbirth, and puerperium)
W ith missing discharge disposition (DISP=missing), gender (SEX=missing), age (AGE=missing),
quarter (DQTR=missing), year (YEAR=missing) or principal diagnosis (DX1=missing)

Exclusions/Exceptions
not defined yet

Numerator Inclusions/Exclusions
Inclusions
Number of deaths (DISP=20) among cases meeting the inclusion and exclusion rules for the denominator

Exclusions
Unspecified

Numerator Search Strategy
Institutionalization

Data Source
Administrative clinical data

Type of Health State
Death

Instruments Used and/or Associated with the Measure
Unspecified

Computation of the Measure

Measure Specifies Disaggregation
Does not apply to this measure

Scoring
Rate/Proportion

Interpretation of Score



Desired value is a lower score

Allowance for Patient or Population Factors
not defined yet

Description of Allowance for Patient or Population Factors
The predicted value for each case is computed using a hierarchical model (logistic regression with hospital
random effect) and covariates for gender, age in years (in 5-year age groups), Major Diagnostic Category
(MDC), transfer status, All Patient Refined- Diagnosis Related Group (APR-DRG) and APR-DRG risk-of-
mortality subclass. The reference population used in the model is the universe of discharges for states
that participate in the Healthcare Cost and Utilization Project (HCUP) State Inpatient Databases (SID) for
the year 2008 (updated annually), a database consisting of 43 states and approximately 30 million adult
discharges and 4,000 hospitals. The expected rate is computed as the sum of the predicted value for each
case divided by the number of cases for the unit of analysis of interest (i.e., hospital). The risk adjusted
rate is computed using indirect standardization as the observed rate divided by the expected rate,
multiplied by the reference population rate.

Refer to the original measure documentation for the specific covariates used for this measure.

Standard of Comparison
not defined yet

Identifying Information

Original Title
IQI 20: pneumonia mortality rate.

Measure Collection Name
Agency for Healthcare Research and Quality (AHRQ) Quality Indicators

Measure Set Name
Inpatient Quality Indicators

Submitter
Agency for Healthcare Research and Quality - Federal Government Agency [U.S.]

Developer
Agency for Healthcare Research and Quality - Federal Government Agency [U.S.]

Funding Source(s)



Agency for Healthcare Research and Quality (AHRQ)

Composition of the Group that Developed the Measure
The Agency for Healthcare Research and Quality (AHRQ) Quality Indicator (QI) measures are developed by
a team of clinical and measurement experts in collaboration with AHRQ. The AHRQ QIs are continually
updated as a result of new research evidence and validation efforts, user feedback, guidance from the
National Quality Forum (NQF), and general advances in the science of quality measurement.

Financial Disclosures/Other Potential Conflicts of Interest
None

Endorser
National Quality Forum - None

NQF Number
not defined yet

Date of Endorsement
2015 Jan 5

Adaptation
This measure was not adapted from another source.

Date of Most Current Version in NQMC
2015 Mar

Measure Maintenance
Measure is reviewed and updated on a yearly basis

Date of Next Anticipated Revision
Spring 2016 (version 6.0, including International Classification of Diseases, Tenth Revision, Clinical
Modification [ICD-10-CM] and International Classification of Diseases, Tenth Revision, Procedure Coding
System [ICD-10-PCS] compatible software)

Measure Status
This is the current release of the measure.

This measure updates a previous version: AHRQ QI. Inpatient quality indicators #20: technical
specifications. Pneumonia mortality rate [version 4.4]. Rockville (MD): Agency for Healthcare Research



and Quality (AHRQ); 2012 Mar. 2 p.

Measure Availability
Source available from the Agency for Healthcare Research and Quality (AHRQ) Quality Indicators (QI) Web
site .

For more information, contact the AHRQ QI Support Team at E-mail: QIsupport@ahrq.hhs.gov; Phone:
301-427-1949.

Companion Documents
The following are available:

AHRQ quality indicators. Inpatient quality indicators (IQI) parameter estimates [version 5.0].
Rockville (MD): Agency for Healthcare Research and Quality (AHRQ); 2015 Mar. 42 p. This document
is available from the AHRQ Quality Indicators Web site .
AHRQ quality indicators. Inpatient quality indicators benchmark data tables [version 5.0]. Rockville
(MD): Agency for Healthcare Research and Quality (AHRQ); 2015 Mar. 22 p. This document is
available from the AHRQ Quality Indicators Web site .
AHRQ quality indicators. Inpatient quality indicators composite measure workgroup. Final report.
Rockville (MD): Agency for Healthcare Research and Quality (AHRQ); 2008 Mar. various p. This
document is available from the AHRQ Quality Indicators Web site .
HCUPnet: a tool for identifying, tracking, and analyzing national hospital statistics. [Web site].
Rockville (MD): Agency for Healthcare Research and Quality (AHRQ); [accessed 2015 Sep 10].
HCUPnet is available from the AHRQ Web site .

NQMC Status
This NQMC summary was completed by ECRI on December 4, 2002. The information was verified by the
Agency for Healthcare Research and Quality on December 26, 2002.

This NQMC summary was updated by ECRI on April 7, 2004, August 19, 2004, and March 4, 2005. The
information was verified by the measure developer on April 22, 2005.

This NQMC summary was updated by ECRI Institute on August 17, 2006, on May 29, 2007, on October 20,
2008 and on August 27, 2010.

This NQMC summary was reviewed and edited by ECRI Institute on July 13, 2011.

This NQMC summary was retrofitted into the new template on July 14, 2011.

This NQMC summary was updated by ECRI Institute on March 25, 2013 and again on December 9, 2015.
The information was verified by the measure developer on February 16, 2016.

Copyright Statement
No copyright restrictions apply.

Production

Source(s)

http://www.qualityindicators.ahrq.gov/Downloads/Modules/IQI/V50/TechSpecs/IQI_20_Pneumonia_Mortality_Rate.pdf
mailto:QIsupport@ahrq.hhs.gov
http://www.qualityindicators.ahrq.gov/Downloads/Modules/IQI/V50/Parameter_Estimates_IQI_50.pdf.pdf
http://www.qualityindicators.ahrq.gov/Downloads/Modules/IQI/V50/Version_50_Benchmark_Tables_IQI.pdf
http://www.qualityindicators.ahrq.gov/Downloads/Modules/IQI/IQI_Composite_Development.pdf
http://hcupnet.ahrq.gov/


AHRQ QI research version 5.0. Inpatient quality indicator 20 technical specifications: pneumonia
mortality rate. Rockville (MD): Agency for Healthcare Research and Quality (AHRQ); 2015 Mar. 2 p.

National Quality Forum measure information: pneumonia mortality rate (IQI #20). Washington (DC):
National Quality Forum (NQF); 2014 Jul 1. 12 p.

Disclaimer

NQMC Disclaimer
The National Quality Measures Clearinghouseâ„¢ (NQMC) does not develop, produce, approve, or endorse
the measures represented on this site.

All measures summarized by NQMC and hosted on our site are produced under the auspices of medical
specialty societies, relevant professional associations, public and private organizations, other government
agencies, health care organizations or plans, individuals, and similar entities.

Measures represented on the NQMC Web site are submitted by measure developers, and are screened
solely to determine that they meet the NQMC Inclusion Criteria.

NQMC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or its
reliability and/or validity of the quality measures and related materials represented on this site.
Moreover, the views and opinions of developers or authors of measures represented on this site do not
necessarily state or reflect those of NQMC, AHRQ, or its contractor, ECRI Institute, and inclusion or
hosting of measures in NQMC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding measure content are directed to contact the measure developer.
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